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Abstract
This paper presents hydrothermal decomposition of cellulosic polysaccharides in corncob using  SnO2-Co3O4/C biochar cata-
lyst to nine soluble monosaccharides including xylose, mannose, galactose, glucose, xylulose, arabinose, fructose, maltose 
and sucrose.  H3O+ can convert hemicellulose and cellulose to soluble sugars by saccharification, following the Lewis acid 
sites from  SnO2-Co3O4-2/C catalyst make the isomerization of xylose to xylulose or arabinose, as well as glucose to fructose. 
The xylulose and fructose would be furthermore dehydrated to small compounds due to the acid strength of catalyst. Maltose 
and sucrose could be produced by the condensation of monosaccharides with prolonged reaction time. The maximum yield of 
reducing sugars reached 83.3% under the optimized operation condition as 5 g dried corncob particles, 0.3 g  SnO2-Co3O4/C 
biochar catalyst and 100 mL  H2O charged in the reactor at 180 °C for duration of 170 min.
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Introduction

Biomass is one of the most abundant natural sources of 
carbon resources for the production of a wide range of 
chemicals with various applications [1–4]. Biomass (lig-
nocellulosic) has a complex structure consists of cellulose, 
hemicelluloses and lignin. Agricultural lignocellulose is the 
most abundant and less expensive type of biomass on earth, 
therefore, being a promising feedstock for the production of 
renewable energy, especially biofuels, and chemicals [5]. 
Corncob is a by-product of the corn process industry that is 
traditionally used as livestock feed, firewood substitute, or 
rotted in the farmland. The major compositions of the corn-
cob are about 38 wt% hemicelluloses, 35 wt% cellulose and 
20 wt% lignin [6]. Hemicellulose is heteropolysaccharide 

composed of different polysaccharides, such as mannans, 
xylans, arabinans, galactans and glucomannan. Cellulose 
is a homopolysaccharide composed of glucose units linked 
to each other through β-1-4-glucosidic bonds [7]. The bio-
mass-derived starting materials have attracted much atten-
tion due to their convenient production from renewable 
sources [8–11]. Furfural, derived from hemicellulose, is a 
key platform compound which can be widely converted to 
a variety of chemicals and biofuels [12–15]. Hydrogena-
tion is one of the potential routes for furfural conversion 
[16–21]. However, the furfural is produced not only by fruc-
tose conversion.

Lignocellulosic biomass materials are usually divided 
into monosaccharides, disaccharides, oligosaccharides and 
polysaccharides, wherein monosaccharides and disaccha-
rides are commonly referred to sugars [22]. The past few 
decades have witnessed significant researches and devel-
opment activities using different methods for hydrolysis 
and conversion hemicellulose and cellulose, such as min-
eral acids, bases and enzymes [23, 24]. Liquid acid-cata-
lyzed hydrolysis of cellulose is efficient. However, corro-
sion, waste disposal and solvent recycle make this method 
unattractive.

Some attempts have been made on the hydrolysis of cel-
lulose in ionic liquids since cellulose has good solubility 
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